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1 
T-he present .invention relates ,to, new .4-imi- 
dazolone derivatives whieh in one of:their .tauto- 
meric forms can be designated as 2-]over alkyl- 
5-cye]oalkylidene-4-imidazo]ones,  and the .acid 
addition salts thereof, wherein the lower a]kyl  
group contains at ]east two carbonutoms, e.-g., 
ethyl, propy],-buty], and the lke, .and wherein 
cycloalkylidene represents a cye]openty]dene,, a 
cyclohexylidene, or a ]ower.alkoxycyclohexy]idene 
group. The new compounds.are usefu] in .the l0 
fie]d of pharmaceuticals, and-more particular]y 
in the  field of sedatives and hypnotics. 
The 9.-]ower alkyl-5-cyc]oa]ky]idene-4.raidäz- 
o]ones can be prepared by reacting.together a 
lower alkylimidic acid a]ky] ester, e..g., propion- 15 
imidic acid ethyl ester, butyrimidic .acid ethyl 
ester, or va]erimidic acid ethy] ester a lower a]kyl 
ester of glycine, e.g., glycine ethy] ,ester, and a 
reactive cyc]oaliphatic mono-ketone e. g., cyc]o- 
pentanone, cyc]ohexanone,, or ]ower a]koxycyc]o- 
hexanones, e. g., p-methoxycycl0hexanone and 
pyethoxycyclohexanone. 
.The reagents may be employed in equimo]ec- 
ular amounts, or, if desired, .the cyc]oaliphatic 
mono-ketones, may be employed in excess, the 
excess serving as a so]vent. The reaction is pref- 
erab]y carried out by heating the mixture of 
reagents per se, or in the presence 6f a suitab]e 
diluent, for exampIe, benzene. 
The ]ower alky]imidic acid alky] .esters em- 
ployed in the reaction were prepared from the 
corresponding hydrochlorides by-neutralizing 
with aqueous potassium hydroxide, and extrac- 
tion with ether, as i]]ustrated by the fo]]owing 
examp]es: 
Example .A 
138 g. of propionimidic acid ethyl ester -hydro- 
chloride were dissolved in a minimum amount of 
water. 100 cc. of ether was added-to the result- 
ing solution, and the mixture wascooled to 0 °- 
10 ° C. There was then added in small portions, 
a 40 per cent aqueous potassium hydroxide solu- 
tion with shaking üntil the reaction mîxture was 
alkaline to litmus. The mixture was saturated 
with potassium carbonate, the ether layer was 
decanted and the aqueous phase extracted four 
rimes with 100 cc. portions of ether. The com- 
bined ether extracts were dried over sodium sul- 
fate. After removal oï the ether in' vacuo, pro- 
plonimidic acid ethyl ester was )btained. as a 
color]ess ]iquid. 
Ex.ample B 
 utyrimidic acid  ethyl ester was -obtained. by 
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2 
there being used 15.2 g. of butyridimic:acid.:.ethyl 
ester hydrochloride: in place.of the propionimidic 
acid ethyl ester hydrochloride. The .compound 
was. obtained as :a. colorless liquid. 
.Example : 5" 
Valerimidic acid thyl ester was bbtained, by 
the saine procedure as emp]oyêdin Example 2,, 
there being used 16.6 g. Of valerimidic acid ethyl 
ester hydrochloride instead ofthe propionimidic 
acid ethyl ester hydrochloride. The compound 
was obtained as a colorless: liquïd. 
p-Ethoxycyclohexanone, which is employed, as 
an intermediate in the synthesis of some of the 
new 4-imidazolones, was prepared in the follow- 
ing mariner: 
34.5 grains Of hydroquinone monoïethyl ether 
in'200 cc:.ethanol were catalyticallyrêduced in 
the presenceof 10 grains of laney nickel 
20 temperature of 200 ° C. and apressure of about 
2:000 lbs. per square inch. The reduction was 
completed in about three 'hours. The laney 
nickel catalyst.was then filtered off and the sol- 
vent removed in vacuo. The residual off was frac- 
25 tionated in vacuo and the fraction boiling at 
105-110 ° C./15 mm. collected, ledistillation of 
the collected fraction yielded p-ethoxycyclohex- 
anol as a colorless liquid boiling at 106-107 ° 
C./13 mm. 
24 grains of the p-ethoxycycl0hexanol :were 
30 added to a mixture of 42 grains of potassium di- 
chromate, 55 cc. of conce_trated.sulfuric-acid 
and 180 cc. of water. After standing for several 
hours, the reaction mixture was repeatedly ex- 
tracted with ether and the combined ether ex- 
35 tracts were dried over. sodium sulphate. After 
removal of the ether, the residual off was frac- 
tionated in vacuo, yielding .p-ethoxycyclohex- 
anone .as a colorless liquid, boiling at 88-90 ° 
C./12 mm. 
40 .The followingexamples willserve:to.illustrate 
the invention. Itwfll be understood that the in- 
vention is intended to embrace the 2-1ower alkyl- 
5-cycloalkylidene-4-imidazolones in their various 
tautomeric forms, and the claires are fo be-thus 
45 
construed. 
Example 1 
6. grains of propionimidic acid ethyl ester, 
grains of glycine ethyl ester, .and 5.5 grains of 
50 cyclohexanone were relïuxed in 100 cc. of ben- 
zene for 5 hours. 2fter removal of the solvent in 
vacuo, the residue was dried and recrystal]ized 
from ligroin. 2-ethyl,5-cyclohexylidene-4-imid- 
azolone was obtained in. the ferre of white crys- 
the same procedure-.as.- employed in-Example-.A, 55 tals, M. P. 142-143". C. 



9 grains of proplonimidic acid ethyl ester, 9 
rams of glycine eyl oser, and 11 grains of 
p-methoxycyclohexanone were refluxed in 100 cc. 
of benzene for 20 hors. After removal of the 5 
solvent in vacuo, the residue w dri and re- 
cstallized from liroin. 2-ethyl-5- (p-methoxy- 
cyclohexyHdene)-4-dazolone w obtaed in 
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dene)-4-imidazolone, which, upon recrystalliza- 
tion from petroleum ether, melted ai 91-93 ° C. 
Example 7 
11 grams o valerimidic acid ethyl ester, 9 
grains of glycine ethyl ester and 12 grains of 
p-ethoxycyclohexanone were refluxed for 
hours in 100 cc. of benzene. After removal of 

the orm o white needles, M. P. i14-iI ° C. the solvent, the residue was recrystallized rom 
To prepare the hych'ochloric acid addition sali, 10 ligroin. 2-butyl-5-(p-ethoxycyclohexylidene) -4- 
450 mg. oï 2- ethyl- 5-(p-methoxycyclohexyli- imidazolone was obtained in the orm o color- 
dene) -4-imidazolone were dissolved in a mini- .  less needies melting ai 98-99 ° C. 
mum amount oï absolute alcohol. The solution 
was saturated with dry hydrogen chloride and Example 8 
absolute ether was added. The precipitated hy- .15 15 grains of propionimidic acid ethyl ester, 15 

drochloride was filtered and recrystallized from 
ethanol-ether. A white crystalline powder was 
obtained, lYI. P. 190-192 ° C., with decomposition. 
The hydrochloride was-readily soluble in water 
and alcohol. 
Example 3 
16 grains 0f propionimidic acid ethyl ester, 16 
grains of glycine ethyl ester and 12 grains of cy- 
clopentanone were refluxed in 150 cc. of benzene 
for 24 hours. After removal of the solvent in 
vacuo the semi-solid residue was repeatedly ex- 
tracted with ligroin. The colnbined extracts, 
on cooling, deposited crystals which upon 
crystallization from ]/groin yielded 2-ethyl,5- 
cyclopentylidene-4-imidazolone in the form of 
white needles, M. P. 120-125 °` C., with decomposi- 
tion. 
Example 4 
10 grams of butyrimidic acid ethyl ester, 9 35 
grains of glycine ethyl ester and 11 grains of 
p-methoxycyclohexanone were refluxed for 5 
hours in 100 cc. of benzene. After removal of 
.the solvent, the residue was recrystallized ser- 
oral rimes for ]/groin. 2-propyl-5-(p-methoxy- 4O 
cyclohexylidene) - 4 - imidazolone was obtained 
in the form of colorless needles melting at 111- 
113 ° C. 
To obtain the hych'ochloric acid addition salt, 
1 grain oï 2-propyl-5-(p-methoxycyclohexyli-45 
dene)-4-imidazolone was dissolved in a mini- 
mum amount of absolute alcohol. After satura- 
tion of this solution with dry hydrogen chloride, 
absolute ether was added and the precipitated 
hych'ochloride was filtered off. If was recrystal- 5O 
lized from ethanol-ether, yielding a white crys- 
talline powder, M. P. 181-183 ° C. with decompo- 
sition. The hydrochloride was readily soluble in 
water and alcohol. 
55 
Ex.ample 5 
10 grains of butyrimidic acid ethyl ester, 9 
grains of glycine ethyl ester and 12 grains of 
p-ethoxycyclohexanone were refluxed for 5 hours 
in 100 cc. of benzene. Aïter removal oï the sol- 6O 
vent a solid residuë was obtained.. Recrystalli- 
zation from ligroin yielded 2-pr0pyl-5-(p«eth - 
oxycyclohexylidene)4-imidazolone in the form 
of colorless needles melting ai 112-114 ° C. 
65 
ExampZe 6 
12 grains o_î  valerirnidic àcid ethyl ester, 10 
grains of glYcine ester and 11 grains of p-meth- 
oxycyclohexanone .Were refiuxed for 22 hours in 70 
100 cc. of benzene. After removal of the solvent 
in vacuo, t ho residud was. repeaedly éxtracted 
with petroleum ethèr. The Combined extracts, 

grams of glycine ethyl ester and 21 grains of 
p-ethoxycyclohexanone were refluxed for 6 hours 
in 150 cc. of benzene. After removal of the sol- 
20 vent, the solid residue was recrystallized from 
ligroin. White needles of 2-ethyl-5-(p-ethoxy- 
cyclohexylidene)-4-imidazolone were obtained, 
lYI. P. 133-135 ° C. 
To obtain the hydrochloride acid addition salt, 
25 500 mg. of 2 - propyl - 5 - (p - ethoxycyclohexyl- 
idene)-4-imidazolone were dissolved in a mini- 
mum amount oï absolute alcohol, and the re- 
sulting solution was saturated with dry hydro- 
gen chloride. Upon addition of absolute ether, 
3o the hydrochloride precipitated in the form of 
white crystals, which upon recrystallization from 
alcohol-ether melted at 199-201 ° C. with decom- 
position. 
We claim: 
1. 2-1ower alkyl - 5 - cycloalkylidene - 4 - imid- 
azolones, wherein the lower alkyl group con- 
tains at least two carbon atoms and cycloalkyl- 
idene represents a ruera, ber of the group consist- 
ing of cyclopentylldene, cyclohexylidene, and 
lower alkoxycyclohexylidene, and the acid addi- 
tion salts thereoï. 
2. 2-1ower alkyl-5-(p-lower alkoxycyclohexyl- 
idene)-4-imidazolones, wherein the lower alkyl 
group contains at least two carbon atoms. 
3. 2  ethyl - 5 - (p - methoxycyclohexylidene) - 
-imidazolone. 
4. 2 - ethyl - 5- (p - ethoxycyclohexylidene)- 
4-imidazolone. 
5. 2 - propyl - 5:/p-rnethoxycyclohexylidene)- 
4 -imidazolone. 
6. 2 - propyl - 5- (p-ethoxycyclohexylidene) -4- 
imidazolone. 
7. 2 - butyl-5-(p-methoxycyclohexylidene)-4- 
imidazalone. 
8. The process which comprises reacting to- 
gether a lower alkyl imidic acid alkyl ester, 
wherein the lower alkyl radical contains at least 
two carbon atoms, a glycine lower alkyl ester, 
and a reactive cycloaliphatic mono-ketone se- 
lected from the group consisting of cyclopenta- 
none, cyclohexanone, and lower alkoxycyclohex- 
anones, so as fo produce a 2-1ower alkyl-5-cy- 
cloalkylidene-4-imidazolone, wherein the lower 
alkyl group contains ai least two carbon atoms, 
and cycloalkylidene represents a member of the 
group consisting of cyclopentylidene, cyclohexyl- 
idene, and a lower alkoxycyclohexylidene. 
9. The process which compïises reacting to- 
gerber a lower alkyl imidic acid alkyl ester, 
wherein the lower alkyl group contains af least 
two carbon atoms, a glycine lower alkyl ester, 
and a lower alkoxycyclohexanone so as fo pro- 
duce a 2-1ower alkyl-5-1ower alkoxycyclohexyli- 

after concentration and clillin; .dCÙsited white dene-4-imidazolone, wherein the lower alkyl 
crystals of 2 - butyl - 5- (p-meth0xycclohexyli- 75 group contains at least two carbon atoms. 
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10. The process which comprises reacting to- 
gether propionimidic acid ethyl ester, glycine 
ethyl ester and p-methoxycyclohexanone so as 
to produce 2-ethyl-5-(p-methoxycyclohexyli- 
dene) -4-imidazolone. 
11. The process which comprise. reacting to- 
gerber propionimidic acid ethyl ester, glycine 
ethyl ester, and p-ethoxycyclohexanone so as to 
produce 2-ethyl-5- (p-ethoxycyclohexylidene) -4- 
i.midazolone. 
12. The process which comprises reacting to- 
gerber butyrimidic acid ethyl ester, glycine ethyl 
ester and p-methoxycyclohexanone so as to pro- 
duce 2-propyl-5- (p-methoxycyclohexylidene) -4- 
imidazolone. 

6 
13. The process which comprises reacting to- 
gether butyrimidic acid ethyl ester, glycine ethyl 
ester, and p-ethoxycyclohexanone so as to pro- 
duce 2 - propyl-5-(p-ethoxycyclohexylidene)-4- 
5 imidazolone. 
14. The process which comprises reacting 
gether valerimidic acid ethyl ester, glycine ethyl 
ester, and p-methoxycyclohexanone so as fo pro- 
duce 2 - butyl-5-(p-methoxycyclohexylidene)-4. 
]o imidazolone. 
MOSES WOLF GOLDB. 
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